Introduction
Malaysia has 10 major ports and 59 minor ports to cater for commercial purposes as it is surrounded by international waters and strategically located along the primary shipping routes [1] . To maintain the waterways, dredging has to be carried out. 4 million m 3 of sediments for maintenance dredging of ports and jetties are dislodged in a year alone [2] . Disposing large quantities of dredged materials is often one of the greatest challenges faced in a dredging project. When these materials are treated as a waste, the selection of disposal destination often becomes controversial [3] . In the case of Malaysia, the normal practice is to dispose the dredged materials in allocated offshore dumping sites [2, 4] . Past researchers have shown that dredged materials are highly hazardous and polluting if disposed offshore e.g. [5, 6, 7, 8] . However, the benefits of the proposed dredging project can be enhanced through the re-use of the dredged material for a beneficial purpose [9, 10] . In recent years, many researchers have demonstrated that these materials have added value and are not waste. Efforts in finding uses for these materials and for coordinating the supply of these materials with a concurrent demand are now growing [3] . Most existing guidelines only highlights on the treatment process of contaminants which affects human health and environment. Thus in order to reuse DMS, a proper management framework should be developed and be used as a guideline in Malaysia.
Framework Development Procedure
Developing a framework needs many important procedures. The framework in Fig. 1 was created by study of the past literature reviews and guidelines. This is a preliminary framework and will be tested in the future study with application onsite. Table 1 shows the detail steps of the framework development process. 
DMS Management Framework
Management generally is the function that coordinates the efforts of people to accomplish goals and objectives using available resources efficiently and effectively. The principles of management are planning, organizing, command, coordination and control [11] . On the other hand, a framework is a set of broad concepts that guide research. DMS management framework is important and necessary for beneficial use of DMS as there are no proper guidelines for it in Malaysia. It is essential to have this management framework because DMS is hazardous and poses health and environmental effect. Almost all existing guidelines said that treatment of contaminant in the soil is the most important stage in managing DMS. Half of them gave equal importance to management in transporting and storing of DMS stage. Transporting and storing hazardous material is very dangerous and a guideline should be developed regarding that process. The major stages which should be included in a DMS management framework of beneficial use are transportation, storage and treatment as shown in Fig. 1 . Review of guidelines and implementation being practiced nowadays in other countries.
Identify importance and gaps of the guidelines for beneficial use in dredging industry.
Identify the problems involved along the process of beneficial reuse.
Develop framework:
Based on the data collected a DMS management framework will be developed and tested for its further usage in the dredging industry.
Stage 2 : To improve sustainability practices of Malaysian dredging industry
Together with primary data and findings to analyse the gaps and develop the framework in order to minimise waste and a systematic management.
To understand what is beneficial reuse of DMS is all about.
To understand the existing practices in Malaysia and foreign countries.
To find out the necessity of guidelines to the industry in Malaysia.
To find out the problems in order to develop management framework.
To have a proper guideline by using management framework in Malaysia for the beneficial use of DMS.
To bring forward the sustainability practices of using proper guideline to the next level in Malaysia.
Primary data
To develop new framework for artificial land creation to improve sustainability practices in Malaysia Develop a DMS Management Framework
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Transportation. Referring to stage 1 of Fig. 1 , transportation of DMS after retrieving the soil to its application purpose has to be systematic and organized. This is to avoid leakage or spillage which might occur during the transportation process. The type of transportation can be chosen according to the amount of dredged material and distance of transporting it [12] . Transport of excavated DMS from the dredging area to the site of utilisation, disposal or intermediate treatment, is generally achieved by one of the following methods:
i. Pipelines -Pipelines are the most reliable mode of transportation to be used for direct usage or disposal of DMS. It can transport the DMS easily without polluting the environment and also any infrastructures [13, 14] . If DMS is more to solid material, slurry will be formed and pumped through the pipelines. While transporting process is going on, it will not disturb any passerby ships.
ii. Barges -Barges are an open container to fill the DMS by using mechanical dredge equipment to lift the DMS from the water and place it into the barge. [15, 16] . As for the self-unloading it can be only used for disposal but for non self -unloading barge, it can be towed by boat or ship to the shore and then transfer it to a truck to store it for reusing purpose.
iii. Hopper dredges -Hopper dredger is involved since the dredging process itself and is attached pumps to suck the DMS and is not dependent to the anchor and can move about [13, 16] . So after dredging, this dredger can move to the disposal site to dump the DMS or if to reuse the DMS, it can be transported using pipelines. Cutterhead dredger and other hydraulic dredges has the same function.
iv. Truck -Truck is the road transport to move DMS from after collecting from the water to the storage or landfill and so on [15] .
v.
Conveyor belt -This method is least used because of the high cost and less flexible. In most cases, material dredged mechanically will be assist by this conveyor belt [15] .
Storage. Storage comes after the treatment process as highlighted in stage 2 of Fig. 1 . DMS can be stored for reusing but depends on quantity and the place of storage [9] . Storage area has been minimized as it takes up space and higher cost [17] . Thus application for beneficial reuse is done for example: after dredging, while it's being transported through pipeline, there are treatments plants build within, so that the DMS will be treated and straight away transferred to onsite applications. It will be cost effective if it is a mega project. Generally there are two types of storage which are:
i. Long term -If it is kept for more than one year, constitutes disposal. DMS must be located entirely above the high water table and must meet all the rules and regulation stated in each guideline.
ii. Temporary -Less than a year is considered temporary storage. Quantity of DMS to be stored must not exceed the quantity of material that can be managed at the site.
Treatment. Referring to stage 3 in Fig. 1 , soil treatment for backfill materials aims at improving strength of soil and increase resistance to softening by water through bonding of soil particles together, water proofing the particles or combination of the two [18] . The simplest treatment processes are compaction and drainage. The other process is by improving gradation of particle size and further improvement can be achieved by adding binders to the soils [19] . DMS will be transported straight to the location of application before the treatment process. DMS treatment can be accomplished by several methods which are:
i. Preloading -There are two types of preloading. One is conventional preloading where the placements of load prior to real construction load in order to drain the water out vertically. Second is vacuum preloading. The surcharge load is replaced by atmospheric pressure [20, 21] . This is to accelerate the consolidation. Horizontal drains are connected to a vacuum pump. This method is suitable for soft soil.
ii. Vertical drain -It accelerates consolidation and shortens the length of the drainage path [21] . It also accelerates the dissipation of pore water pressure. It has 4 different categories which are sand drain, sand compaction, fabric encased sand drain and prefabricated vertical drain. This method is suitable for soft soil.
iii. Geotextiles -This is the technique where tensile elements are placed in the soil to improve stability and control deformation [22] . Flexible textile fabrics of controlled permeability used to provide filtration, separation or reinforcement in soil, rock and waste material. This method is suitable for soil with larger particle size.
iv. Stabilisation -There are two types of stabilisation which are mechanical and chemical stabilization [23] . Mechanical stabilisation is altering the physical nature of native soil by either vibration or compaction or by incorporating other physical properties such as barriers and nailing. On the other hand chemical stabilisation is carried out by admixing with cementitious materials (cement, lime, fly ash, bitumen or combination of these and so on). The stabilised soil materials have a higher strength, lower permeability and lower compressibility than the originally dredged soil.
v.
Vibroflotation -Vibrators used to compact the ground is known as Vibroflotation. This is a method used for stabilising granular soils such as loose sand, gravel and backfill material. The vibration will create a suspension with the particles so that they can be rearranged to form more dense material [24] . As a result, the compaction of soil and the pore volume reduction are obtained. The process is done using 'insitu', using electric or hydraulic driven vibrator unit known as vibroflot. 
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Conclusion
The purpose of this framework is to facilitate the proper management of DMS by providing assistance to stakeholders of dredging industry in Malaysia. The stakeholders involved are the contractors, policy makers, government, manufacturer, local authorities, ports and so on. DMS management framework integrates the overall management plan for beneficial reuse specifically in artificial land creation which begins from the retrieval of DMS to the application. Almost all of the existing guidelines in dredging industry are towards disposal and the practice of reusing DMS is still new. In addition, there is no proper guideline in Malaysia regarding managing DMS for beneficial use specifically in artificial land creation. Thus, from the findings, these 3 main factors that causes problem had been identified which are transportation, storage, and treatment. These are the factors which will lead to problems along the process of creating artificial land. In order to have a systematic flow of work process, this DMS management framework should be followed. DMS management framework can also be adapted for other methods of beneficial reuse from the retrieval of DMS part until the storage part. For the treatment section, different usage of DMS will have different type of treatment. Therefore, it may vary according to the application of DMS. Through this framework, waste, pollution and accident can be reduced. This directly leads to the enhancement of sustainability practices in Malaysia. As this is just a preliminary framework, a detailed management framework will be developed in the upcoming research.
